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FOREWORD This Indian Standard ( Part 12 ) was adopted by the Bureau of Indian Standards, after finalized by the Methods of Chemical Analysis of Ferrous Metals Sectional Committee approved by the Metallurgical Engineering Division Council. the draft had been

Chemical analysis of cast iron and pig iron was covered in IS 228 : 1959 `Methods of Chemical analysis of pig iron, cast ircn and plain carbon and low alloy steels ( revised )`. During its second revision it was decided that a comprehensive series should be prepared for chemical analysjs of 211 types of steels and the other covering the chemical analysis of cast iron and pig iron. Accordingly IS 228 on revision was published in several parts covering chemical analysis of various steels only and a separate series of standards under IS 12308 is beirg published for chemical analysis of cast iron and pig iron. This standard ( Part 12 ) is one in the latter series. The other parts in the series are: IS 12308 Part 1 Part 2 Part 3 Part 4 Part 5 Part 6 Part 7 Part 8 Part 9 Part 10 Part 11 Part 13 Methcds for chemical analysis of cast iron and pig iron of total carbon by thermal conductivity method method ccmbinrd carbon method ( for nickel chromium ( for by of sulphur by iodimetric titration method of manganese by periodate spectrophotometric carbon, graphitic carbon and

Determination Determination Determination

Determination of total gravimetric method Determination Determination

of phosphorous ( 0'01 to 0.50 percent > by alkalimetric of silicon ( for silicon 0'1 to 6'0 percent ) ( Gravimetric oxidation ) method method

Determination of nickel by dimethyglyoxime 0' 5 to 36 percent ) Determination of chromium by persulphate 0'1 to 28 percent ) Determination of molybdenum by thiocyanate molybdenum 0'1 to 1'0 percent ) Determination method of manganese ( up to

( for

( spectrcphotcmetric

) methcd

7'0 percent ) by arsenite combustion absorption of copper volumetric spectrometric has been

( volumetric). method method ( for ( for

Determination of total carbon by the direct carbon 1'50 to 4'50 percent ) Determination of magnesium by atomic magnesium up to 0'1 percent )

In this part, the gravimetric method for determination absorption spectrometric method.

replaced

by atomic

In reporting the result of a test or analysis made in accordance with this standard, if the finaL value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960. `Rules for rounding off numerical values ( revised )`.
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Indian Standard

METHODSOFCHEMTCALANALYSISOF CASTIRONANDPIGIRON
PART 12 DETERMINATION SPECTROMETRIC METHOD OF COPPER BY ATOMIC ABSORPTION ( FOR COPPER O-01 TO O-5 PERCENT )

1 SCOPE
This standard ( Part 12 ) describes the method for determination of copper in pig iron and cast iron in the range from 0 01 to 0'5 percent by atomic absorption spectrometric method. 2 REFERENCES The following Indian Standards adjuncts to this standard:
IS No. 264 : 1976 Title

the vigorous reaction has subsided and evaporate on a water bath till crystallization starts. Dissolve the residue in water and cool. Transfer to a 1 000 ml volumetric flask, dilute to the mark and mix. 5.2.4.2 Standard copper solution ( 1 ml = 100 pg
Cu )

are necessary

Transfer 10 ml of the stock solution 5.2.4.1 into IO0 ml volumetric flask, dilute to the mark and mix. 5.2.4.3 Standard
Cu) copper solution ( 1 ml = 5 pg

Nitric acid ( second revision ) Reagent grade water tion ( third revision ) Specifica-

1070 : 1992
3 SAMPLING

Transfer 10 ml of the standard solution 5.2.4.2 into a 200 ml volumetric flask, dilute to the mark and mix. Prepare this solution, as and when required. 5.2.5 Iron of High Purity
5.3 Apparatus 5.3.1 Atomic Absorption Spectrometer

Samples shall be drawn and prepared relevant Indian Standard. 4 QUALITY OF REAGENTS

as per the

Unless specified otherwise, analytical grade reagents and distilled water ( see IS 1070 : 1992 ) shall be employed. 5 DETERMINATION OF COPPER

Equipped with a monochromatic `radiation source such as copper hollow cathode lamp, a monochromator to isolate the 324'7 nm resonance line, an atomization source such as a burner and a read out device. 5.3.2 Operating Parameters
5.3.2.1 5.3.2.2 Copper hollow cathode lamp Wavelength, 324'7 nm.

5.1 Outline of the Method After dissolution of the sample in a mixture of hydrochloric and nitric acid, the solution is Atomic aspirated into air-acetylene flame. spectrometric measurements are absorption made at 324'7 nm. 5.2 Reagents 5.2.1 Dilute Nitric Acid, ( 1:4 ) ( v/v ). 5.5.2 Dilute Hydrochloric Acid, ( 1:l ) ( v/v ). .5.2.3 Nitric Acid, IS 264 : 1976 ). rd = 1'42 ( conforming to

5.3.2.3 Flame, air-acetylene

( slightly lean ). by the manu-

5.3.2.4 Band pass, as specified facturer. 5.4 Procedure 5.4.1 Test Portion

Weigh to the nearest 0'001 g, 1'0 g of the sample. Transfer to a 250 ml beaker. 5.4.2 Dissolution of the Test Portion Add 10 ml of dilute hydrochloric acid ( 1:l ), followed by dropwise addition of 5 ml of nitric acid. Cover the beaker and heat gently until solvent action ceases. Evaporate to dryness. Add 5 ml of dilute hydrochloric acid (*I:1 ) and 25 ml of water and heat gently to dissolve the 1

5.2.4 Standard Copper Solutions
5.2.4.1 Stock copper solution ( 1 ml = 1 mg Cu )

Weigh to the nearest 0'000 1 g, 1'00 g of high purity copper ( 99'95 percent, minimum ). -Transfer to a 400 ml beaker and dissolve in -25 ml of dilute nitric acid ( 1:4 ). Cover, after

IS 12908 ( Part 12 ) : 1992 salts. Cool, and transfer 100 ml volumetric flask. mix. quantitatively to a Dilute to mark and As the sensitivity varies from instrument to instrument, the concentration of the standard series and of the test solution should be adjusted accordingly. At the same time the linearity of the calibration curve should be checked. Aspirate water and one of the calibration solution repeatedly to ensure that there is no Finally aspirate water and drift of absorbance. set the absorbance to zero reading. 5.4.5 Atomic Absorption Measurement 5.4.5.1 Aspirate first the blank solution and then the calibration solution in increasing order, aspirating water between each aspiration of the solution and record the absorbance value. Then aspirate the test solutions and record the absorbance readings. Each aspiration should be made at least three times and the average value to be taken. Solids which build up on the burner slit must be removed, otherwise they will lead to a decrease in sensitivity. 5.4.5.2 Prepare a calibration curve by plotting the absorbance ( corrected for blank ) against the concentration ( pg Culml ) of the calibration Solutions. 5.4.5.3 Read the solution referring in 5.4.5.2. 5.4.6 Calculation Copper, percent by mass = where A = concentration, in pg/ml, of copper test solution; B = concentration, in pg/ml, of copper in the blank; and C = mass, in g, of the test portion. A -B C x lo2s concentration of the test to the calibration curve

Filter by decantation through dry filter paper, to remove graphite, silica or tungstic acid and collect the filtrate in a dry beaker, after discardUse the ing the first 5 to 10 ml of the filtrate. filtrate for AAS measurement. 5.4.3 Preparation Solutions of Calibration and Blank

5.4.3.1 Weigh 10 g of iron in a 400 ml beaker. Add 100 ml of dilute hydrochloric acid ( 1:l ). Heat gently to dissolve. Add 10 ml of nitric acid. Evaporate to dryness. Add 50 ml dilute hydrochloric acid ( 1:l ), 250 ml of water and heat to dissolve the salts. Transfer to 500 ml volumetric flask, dilute to the mark and mix. Transfer 50 ml aliquot of the iron solution, to each of the six 100 ml volumetric flasks. Add 0, 2'5, 5, 10, 20, 25 ml of copper standard solution 5.2.1.3 to each flask, dilute to the mark and mix. 5.4.3.2 Prepare a blank solution using same quantities of all the reagents and following the procedure as specified in 5.4.2 but without the sample. 5.4.4 Adjustment meter of Atomic Absorption Spectro-

Follow the instructions of the manufacturer in Switch on the instrupreparing the instrument. ment and copper hollow cathode lamp. Fit the correct burner for air-acetylene flame and light the flame. Wait for about 20 minutes for stabiSet the wavelength at 324'7 nm. lization. Optimize instrument response by adjusting the wavelength, fuel, air, burner and nebulizer while aspirating the highest calibration solution.
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Standard Mark
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The use of the Standard Mark is governed by the provisions of tbe Bureau of Indian Standards Act, 2986 and the Rules and Regulations made thereunder. The Standard Mark on ..W-.A..AnC""~ICU ,.,..,%.PA h.. n_ T..A:n" r`...*ra.rn .L`3 nnr....n..ns +l..-., &La.. La,.. . . ..r..l..n..a y'"UUL.L" "J LaU lUU,QUC(tn"Anra ULOUU(IIU tivrrvrya LUG Cl33U14"~G l.lUlL Wr;J hn.*a llavC2 "GG;I, y'"UU'GU to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from
thm Tnrtican Ctslnrlnrdr LI1.s Rnr.-a~l YUAVU.. nf "I AYYlLlY YCUYYUlYY.

I

I

Bureau of Indian Standards BIS is a statutory institution established under the Bureau of Indian Standards Act, 2986 to promote harmonious development of the activities of standardization , marking and quality certification of goods and attending to connected matters in the country. Copyright BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. Revision of Indian Standards Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are issued from time to time. Users of Indian Standards should ascertain that they are in possession of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the following reference : Dot : No. MTD 2 ( 3776 ) Amendments Issued Since Publication Amend No. Date of Issue Text Affected
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